
in the positive outcome of agglutination tests. Fortu-
nately it is so numerous in the eggs that a bacterial
emulsion of reasonable concentration for agglutination
tests can be made by crushing forty to fifty eggs in
about 0.05 c.c. of salt solution. The material is so scant
that only the microscopic method could be used. The
preparations were made as hanging drops, incubated for
two hours, dried, fixed with absolute alcohol and
stained.
The serum of the normal guinea-pig either causes no

agglutination at all, or at the most produces only slight
agglutination in proportions of 1 to 1 and 1 to 9.
Dilutions higher than this cause no agglutination. In
testing the agglutinating powers of immune serums,
three animals which had, been infected from different
sources and had recovered were used. One (1751) had
been infected with a dermacentor from Idaho; another
(1692), with a strain handed down direct from guinea-
pig to guinea-pig for nearly three years without the
intervention of ticks, the original infection having been
obtained from the blood of man; the third (1757) with
a strain kept in the same way since last spring. Graded
dilutions, beginning with 1 to 1 and going as high as 1
to 200, were used in the different series, with the strik-
ing result that a complete agglutinating power was pres-
ent in the three immune serums in dilutions up to 1 to
160. It was somewhat less in a dilution of 1 to 200.
The highest dilution which will cause clumping has not
been ascertained.
No fresh immune serum from man is at hand, but

tests were made with three specimens which are about
five, seven and nine months old respectively. They have
been preserved in the ice chest with the addition of 0.3
per cent, of chloroform. The peculiar phenomenon offailure to agglutinate in concentrated solution was noted
with all three. With the oldest serum no agglutination
occurred until the dilutions of 1 to 160 and 1 to 200
were reached, when incomplete clumping was produced.
With the second there was no agglutination in the dilu-
tion of 1 to 1, distinct clumping in 1 to 10, 1 to 20
and 1 to 40, with little or none in higher dilutions. In
the serum of five months standing the reaction was
absent in the dilutions of 1 to 1, 1 to 10 and 1 to 20,
positive but not complete in 1 to 40, 1 to 80 and 1 to
120, with very little clumping in 1 to 160 and 1 to 200.
Normal human serum caused clumping in a dilution of
1 to 1, a very slight amount in 1 to 10, and none at
all in the higher dilutions.
The failure of the immune serums from man to ag-

glutinate in concentrated solutions, whereas they did so
in higher dilutions, is taken as an example of the action
of the so-called proagglutinoids. As explained by Ehr-
lich's theory, this consists in the occupation of the bac-
terial receptors by inactive agglutinin which exceeds the
active agglutinin in its affinity for the bacteria. With
higher dilutions of the serum the agglutinoids are so

diluted that they do not completely occupy the bacterial
receptors, thus affording a point of attack for the active
agglutinin, unless the latter has been eliminated by ex-
treme dilution. This is well known as a property of old
agglutinating serums.

BACILLI IN INFECTED SERUM

As a means of concentrating the organisms in the
serum of the infected guinea-pig the following experi-
ment was performed : Three cubic centimeters of fresh
infected serum were diluted with an equal amount of
salt solution, and to this was added 0.3 c.c. of an agglu-

tinating serum from the guinea-pig. The mixture was

placed in the incubator for two hours and then centrif-
ugated for about ten hours at a speed of 1800 revolu-
tions. All but the merest drop was then pipetted off
and stained preparations were made of the sediment.
Examination showed the presence of a moderate number
of forms which are identical in appearance and size
with those often recognized in ordinaiy smears of in-
fected blood, and also with the "diplococcoid" forms
seen in the egg of the infected tick. No such bodies
were found in a control tube of normal serum.
The evidence pointing to this organism as the causa-

tive agent in spotted fever, though not complete, is of a
striking character. In so far as I know it would be
an unheard-of circumstance to obtain such strong ag-
glutination with an immune serum, in the presence of
negative controls, unless there were a specific relation-
ship between the organism and the disease. In favor of
the specific relationship in this case are also the presence
of the organism in large numbers in infected ticks and
in their eggs, its absence from uninfected ticks, and the
presence of similar forms in the blood and serum of the
infected guinea-pig.
Morphologically the organism is a bacillus and some-

what pleomorphic as described. Its resemblance to the
bacilli of the hemorrhagic septicemias is striking, and
in this connection it is important to note that spotted
fever is a hemorrhagic septicemia. It has not been cul-
tivated, although work with this end in view is in
progress.
I have devised no formal name for the organism dis-

cussed, but it may be referred to tentatively as the bacil-
lus of Rocky'Mountain spotted fever. A further study
of its characteristics may suggest a suitable name.
That a bacillus may be the causative agent of a dis-

ease in which an insect carrier plays an obligate rôle
under natural conditions may be looked at with sus-

picion in some quarters. Yet, even without the evidence
in this case, it would seem to be unscientific to be tied
to the more or less prevailing belief that all such dis-
eases must, on the basis of several analogies, be caused
by parasites which are protozoon in character.
Further study of the relationship of the bacillus to

the disease is being carried on and will be reported at a
future date, together with illustrations and a more de-
tailed account of its characteristics.

A CASE OF FORMALIN POISONING
O. P. HUMPSTONE, M.D., AND WILLIAM LINTZ, M.D.

BROOKLYN

History.\p=m-\Mrs.E. E., aged 33, was admitted to private
ward of the Jewish Hospital, Oct. 16, 1907, suffering from
ulcerative colitis, and was treated for eighteen days by high
rectal irrigations of silver nitrate 1 to 1,000 solution. By mis-
take, on October 27, at 8 a. m., two ounces of formalin solution
to a pint of water (about 12.5 per cent. strength) was used
for a rectal irrigation. After receiving this solution the pa-
tient cried out that it felt as though a red hot iron had been
put in the rectum and that she was dying.
Symptoms.\p=m-\Thepain in the rectum and abdomen was ex-

cruciating. There was marked pallor and coolness of the skin
and mucus membranes, the face was expressionless. The eyes
were dull and staring; the pupils were widely dilated and re-

acted very little. The heart action was delayed, irregular and
feeble, the pulse being hardly perceptible. The respirations
were irregular and sighing; deep breaths alternating with
shallow inspiratory efforts. The mind was dull; cerebration
was slow and questions were answered tardily and unwillingly.
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The temperature was slightly subnormal. The clinical picture
was one of collapse.
Treatment.—The patient was given one-half ounce of

whiskey and 1/40 grain of strychnin hypodermically. Hot
water bottles and blankets were applied to the body. A thor-
ough high rectal irrigation of about a gallon and a half of
saline solution was employed at once. As a result, the burn-
ing pain in the rectum and abdomen was ameliorated, the
pulse became stronger, the temperature returned to normal in
about one hour and the mind cleared.
Later Symptoms.—Three and one-half hours later violent

retching and vomiting set in. The vomited matter was dark
green, of offensive odor, alkaline in reaction, and free from
acids and showed the presence of blood both microscopically
and by the benzidin test. Diarrhea associated with violent
tenesmus kept the patient on the bedpan almost continually for
the next twenty-four hours. The stools were dark red in color
of a syrupy consistence, had the odor of formaldehyd and con-

tained pus blood, shreds of intestinal mucus membrane, fibrin
and mucus in large quantities. The lips and tongue were dry
and parched, thirst was excessive, the skin was dry, harsh and
wrinkled, and later covered with a cold perspiration. The
eyes were dull and the patient suffered from severe headache
and vertigo. Marked asthenia was present. After the initial
fall, the temperature, pulse and respiration gradually rose till
evening, when, eighteen hours after the injection, the temper-
ature rose rapidly to 104.2 F., pulse to 176, and respirations 36.
A hypodermoclysis was given and it effectually restored the
lowered body fluids, and tided the patient over the period of
reaction. As the patient had not voided urine she was cathct-
erized and two ounces of urine loaded with albumin, casts, and
blood were obtained. For the next twenty-four hours there
was almost complete anuria, the bladder being empty. The
small amount of urine obtained contained albumin, blood, and
casts.
Blood.—The blood examination which was normal prior to

this accident, showed four hours later a leueocytosis of 30,800;
polymorphonuclears, 94 per cent, ; lymphocytes, 4 per cent. ;
large mononuclears, 2 per cent. ; eosinophiles, 1 per cent. The
red cell count was reduced to a little over 3,000,000 ; the
hemoglobin to 65 per cent. ; the coagulation time was two and
one-half minutes.
Subsequent History.—October 28: The temperature came

down to 100 F.; the pulse ranged from 120 to 130, and the
respirations were 24. The vomiting and diarrhea, although
considerably less, continued; the vomitus and movements still
contained blood. The patient was extremely weak and was cov-
ered with a cold perspiration; the urine was still scanty.
October 29 : The general condition of the patient was much

better; the temperature was normal, the pulse was still 120,
and the respirations were 24. The occasional vomiting was

free from blood and the diarrhea had ceased. She retained
some nourishment and voided considerable urine. The right
arm and hand became numb and painful, with considerable loss
of muscular power.
October 30: The patient felt very comfortable, the vomiting

and diarrhea ceased, and she was able to retain considerable
nourishment. The temperature and respirations were normal
and the pulse, though accelerated, was regular and strong.
From now on the patient gradually and steadily improved,

all the symptoms subsided, the rapid pulse being the last thing
to disappear. Her alimentary and urinary tracts cleared up
completely; she gained in weight, and was discharged on Nov.
9, 1907 perfectly well.
So far as we can find only four cases of formalin

poisoning are reported in literature, and of these four
only one case occurred in this country. This case was
in Indiana and was reported by Charles Bock. An im-
becile, aged 26, swallowed from one to three ounces of
a 4 per cent, solution of formaldehyd. The gastric
irritation was severe and he died thirty-two hours later
of cardiac depression. The autopsy showed the gastric
mucosa to be highly inflamed and its wall was necrotic,
dark, tough and cut like old leather.

Kluber reported a case in which a man drank an
unknown quantity of formalin in mineral water; the
chief symptoms were similar to those of acute alcoholic
intoxication ; recovery was complete.
Gerlach, in 1902, reported a case with similar symp-

toms with recovery which followed the swallowing of
from 2 to 2y¿ ounces of 35 per cent, solution of for-
malin.
A case corresponding very closely to ours was re-

ported by Zorn. The patient, a man, recovered after
drinking half an ounce of a 40 per cent, solution of
formaldehyd. The chief symptoms came from irrita-
tion of the alimentary tract and kidneys; they were

retching, vomiting, vertigo, dyspnea and a burning pain
in mouth and stomach; there was diarrhea with violent
tenesmus; the secretion of urine was suppressed for
twenty-four hours. Recovery was complete in four days.
In conclusion we would state that the determination

of the presence of formalin poisoning is made by the
odor of formalin in the vomitus and stools and by the
following simple tests : Urine plus ammoniated silver
nitrate gives a black color. Solution to be tested plus
an equal volume of 40 per cent, caustic potash which
contains 5 per cent, resorcin gives a red color.
Finally we might also add that from the four cases

reported in the literature and our own that the synip-
toms of formalin poisoning, when taken into the ali-
mentary tract, are variable; that the predominating
symptoms are severe irritation of the gastrointestinal
tract and kidneys with cardiac depression. The cause
of death is usually from the latter. As no antidote for
this poison has yet been found, the most rational treat-
ment is to wash out the stomach and intestines with
salt solution, both immediately after the poison has been
taken and at suitable intervals thereafter; for Zorn
has determined that the poison is excreted there. To
combat the cardiac depression active stimulation should
be given. Hypodermoclysis or saline infusions are

needed to raise the blood pressure and to replenish the
fluids of the body, which are tremendously depleted by
the hydragogue effect of vomiting and diarrhea. If re-
covery occurs it is usually complete and permanent.
105 Greene Avenue.

FRACTURE OF PELVIS IN HIGH FORCEPS
DELIVERY

R. M. HARBIN, M.D.
ROME, GA.

The comparative rarity of contracted pelvis outside
of large centers of population is frequently the cause of
lack of routine methods of examination of obstetric pa-
tients by the general practitioner. In the south, extreme
deformities are exceedingly rare, and slight abnormali-
ties may easily exist undetected. Many physicians in
this part of the country state that they have never seen
a case in which they considered symphyseotomy or a
Cesarean section necessary or indicated.
The following case is reported as illustrative of these

conditions and also because of the rarity of fracture of
the pelvis occurring in forceps delivery:
Patient.\p=m-\Mrs.B., aged 20, was a well-nourished primipara,

of average height and weight, and with a good family history.
History.\p=m-\Laborpains commenced Sept. 27, 1908, at Sep-

tember 29, at 9 p. m., I saw her in consultation with Drs. W.
DeLay and W. P. Harbin. Axis-traction forceps had been ap-
plied four hours previously without avail.

Downloaded From: http://jama.jamanetwork.com/ by a University of California - San Diego User  on 06/09/2015


